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(57)Abstract: 

PURPOSE: To determine a running state of a vehicle, and set a relief 
pressure changeably for the whole speed range of the vehicle for reducing 
shock at the time of deceleration or acceleration effectively. 
CONSTITUTION: A pilot pressure in a pilot pipeline 8 is read from a 
pressure sensor 23 into a controller 7. and it is judged by the controller 27 
if a vehicle is being decelerated, stopped, started, or accelerated based on 
the pilot pressure, etc.. in accordance with an operation quantity of a 
traveling pedal 7A. When it is judged that the vehicle is under deceleration, 
a relief set pressure of a relief valve 1 9 is controlled to be a relief pressure 
in accordance with a traveling speed at this time, so a brake pressure in 
accordance with a motion quantity or motion energy at this time is applied 
to a hydraulic motor 3 to the vehicle traveling with the motion quantity or 
motion energy in accordance with the running speed. When the vehicle is 
being stopped, started, or accelerated, the relief set pressure of the relief 
valve 19 is controlled to be a relief pressure which is suitable for stopping 
starting, or acceleration in accordance with the pilot pressure at this time. 
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* NOTICES * 



JPO aind NCIPX are not responsible for any 
damages caused by tbe use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydraulic motor for transit which makes it run said car by being carried in a car, connecting with the 
hydraulic pump driven by the prime mover, this hydraulic pump, and a tank through the main line of a pair, and carrying 
out the feeding and discarding of the pressure oil from this hydraulic pump. The control valve which controls the flow 
rate and direction of a pressure oil by which are located between this hydraulic motor, and a hydraulic pump and a tank, 
and are established in the middle of said each main line, and feeding and discarding are carried out to this hydraulic 
motor. The actuation means for transit which carries out change-over actuation of this control valve according to a 
control input, and a control input detection means to detect the control input of this actuation means. When the pressure 
which is located between said hydraulic motors and control valves, is prepared in the middle of said each main line, and 
acts on said hydraulic motor exceeds a necessary set pressure The relief ****** means of the adjustable type which 
makes the excessive pressure at this time relieve, A speed detection means to detect the travel speed of said car, and a 
run state distinction means to distinguish the run state of said car based on the signal from said control input detection 
means at least. When it distinguishes that said car is slowing down with this run state distinction means The oil pressure 
motorised circuit for transit of the activity car which it comes to constitute from a control signal output means to output 
the control signal for moderation to said relief ****** means so that the set pressure of said relief ****** means may be 
controlled to the pressure which was smtable based on the signal from said speed detection means at the time of 
moderation. 

[Claim 2] Said control signal output means is the oil-pressure motorised circuit for transit of the activity car according to 
claim 1 which becomes as a configuration which outputs the control signal for acceleration to said relief ****** means 
so that the set pressure of said relief ****** means may be controlled to the pressure which was suitable based on the 
signal from said control input detection means at the time of acceleration, when it distinguishes that said car is 
accelerating with said run state distinction means. 

[Claim 3] Said control signal output means is the oil pressure motorised circuit for transit of the activity car according to 
claim 1 which becomes as a configuration which controls the set pressure of said relief ****** means to the pressure 
which was suitable at the time of a halt when it distinguishes that said car is stopping with said run state distinction 
means. 

[Claim 4] Said run state distinction means is the oil pressure motorised circuit for transit of the activity car according to 
claim 1, 2, or 3 which comes to distinguish the run state of said car based on the signal from said control input detection 
means, and the signal from said speed detection means. 

[Claim 5] It is the oil pressure motorised circuit for transit of the activity car according to claim 1, 2, or 3 with which it 
is located in the middle of the main line of said pair between said hydraulic motors and control valves, the pressure 
detection means of a pair is established, and said run state distinction means comes to distinguish the run state of said 
car based on the signal from this each pressure detection means, the signal from said control input detection means, and 
the signal from said speed detection means. 

[Claim 6] It is the oil pressure motorised circuit for transit of an activity car according to claim 1, 2, 3, 4, or 5 which it is 
located between said hydraulic motors and control valves in the middle of the main line of said pair, prepare a 
counterbalance valve, said relief ****** means is located between this counterbalance valve and a hydraulic motor, and 
it comes to prepare in the middle of said each main line. 

[Claim 7] The high-pressure selection valve which said relief ****** means is located between said counterbalance 
valves and hydraulic motors, is arranged between the main lines of said pair, and chooses the pressure oil of the high- 
tension side among this each main line. The oil pressure motorised circuit for transit of the activity car according to 
claim 6 which it comes to constitute from a relief valve of the set-pressure adjustable type which is prepared in the 
middle of a tank duct, and sets relief** as adjustable with the control signal from said control signal output means 
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which connects this high-pressure selj^jon valve with a tank. 

[Claim 8] Said relief ****** means ifl^ oil pressure motorised circuit for trans^Wie activity car according to claim 
6 which it comes to constitute from an overload relief valve of the pair which was located between said coimterbalance 
valves and hydraulic motors, and was arranged between the main lines of said pair, respectively, and a pressure control 
valve of the adjustable type which controls relief ** of each of this overload relief valve by the control signal from said 
control signal output means to adjustable. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the oil pressure motorised circuit for transit of the activity car which 
prevented that used for hydraulic-drive cars, such as for example, a wheel moxmted hydraulic excavator or a wheel 
loader, and an impact occxirred especially about the oil pressure motorised circuit for transit of a suitable activity car at 
the time of moderation of a car or acceleration. 
[0002] 

[Description of the Prior Art] The hydraulic pump which it is carried in hydraulic-drive type activity cars, such as a 
wheel mounted hydraulic excavator, and is generally driven by the prime mover. The rotation drive of the wheel (wheel) 
of the front back etc. is carried out by carrying out the feeding and discarding of the pressure oil from this hydraulic 
pump. It is located between this hydraulic motor, and a hydraulic pimip and a tank. [ the hydraulic motor for transit 
which makes it run said car, and ] The control valve which controls the flow rate and direction of a pressure oil by 
which are established in the middle of the main line of a pair, and feeding and discarding are carried out to this 
hydraulic motor, The actuation means for transit which carries out change-over actuation of this control valve according 
to a control input, and a control input detection means to detect the control input of this actuation means. When it is 
located between said hydraulic motors and control valves, and is prepared between the main lines of said pair and said 
control valve returns to a center valve position The counterbalance valve which this control valve is interlocked with 
[ coimterbalance valve ] and generates the braking pressure force of said hydraulic motor. If it is located between this 
counterbalance valve and a hydraulic motor, and is prepared between the main lines of said pair and the braking 
pressure force of said hydraulic motor exceeds predetermined high-pressure level The tank duct which is located 
between the overload relief valve which makes a pressure relieve, and said counterbalance valve and hydraulic motor, is 
prepared in the middle of the main line of a pair, and derives the braking pressure force of said hydraulic motor to 
Tanggu, It is prepared in the middle of this tank duct, and operates according to the detection value of said control input 
detection means. The oil pressure motorised circuit for transit of the activity car equipped with the relief valve gear 
which sets the braking pressure force of said hydraulic motor as a pressure lower than the relief set pressure of said 
overload relief valve is known by JP,2-144824,U etc. 

[0003] With this kind of conventional technique, the rotation drive of the wheel (wheel) of the front back etc. is carried 
out, and it is made to carry out transit of the car on the street by operating the actuation means for transit, carrying out 
change-over actuation of the control valve from a center valve position, and carrying out the feeding and discarding of 
the pressure oil from a hydraulic pump to a hydraulic motor, and when making the control input of said actuation means 
small in the middle of transit on the street and carrying out sudden moderation of the car Since the detection value of a 
control input detection means becomes small, a relief valve gear operates by this. He sets the braking pressure force of 
said hydraulic motor as a pressure lower than the relief set pressure of an overload relief valve, and is trying to make the 
impact at the time of moderation ease by carrying out low voltage relief of the braking pressure force at this time with a 
relief valve gear. 

[0004] Moreover, the oil pressure motorised circuit for transit by this conventional technique When it is located in the 
discharge side of said hydraulic pump, and is prepared between tanks and the driving pressure force of said hydraulic 
motor exceeds predetermined high-pressure level It operates according to the relief valve of Maine which makes a 
pressure relieve, and the detection value of said control input detection means. It has other relief valve gears which set 
the driving pressure force of said hydraulic motor as a pressure lower than the relief set pressure of the relief valve of 
said Maine. A car sudden start and when carrying out sudden acceleration Since the actuation means for said transit 
recovers from the condition that a control input is small, it comes to recover from the condition that the detection value 
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of said control input detection means j^^o small. A relief valve gear besides the^^t^e sets the driving pressvire force 
of a hydraulic motor as a pressure lov^^Kan the relief set pressure of the relief va^e of said Maine, and he is trying to 
make the impact at the time of acceleration ease at the time of start by carrying out low voltage relief of the driving 
pressure force at this time with other relief valve gears. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, with the conventional technique mentioned above, since the 
relief valve gear was operated according to the control input of an actuation means at the time of moderation of a car 
and the braking pressure force of a hydraulic motor is set as a pressure lower than the relief set pressure of an overload 
relief valve, the braking pressure force at this time cannot be set as the pressure corresponding to the travel speed of a 
car, but there is a problem of the ability not to make the impact at the time of moderation ease effectively. 
[0006] moreover, also in the time of sudden start of a car and sudden acceleration, the relief valve gear of others almost 
similarly is operated with the time of moderation, and the driving pressure force of a hydraulic motor is set as a pressure 
lower than the relief set pressure of the relief valve of Maine — ****-- it does not pass but there is a problem that the 
impact at the time of start and acceleration cannot be eased effectively. 

[0007] Furthermore, it is necessary to prepare separately the relief valve gear which sets up relief ** at the time of 
moderation, and other relief valve gears which set up relief ** at the time of acceleration at the time of start, and there is 
a problem that the whole structure is complicated. 

[0008] The oil pressure motorised circuit for transit of the activity car which forbade actuation of this overload relief 
valve is proposed by JP,2-243833,A until it sets up the driving pressure force of a hydraulic motor by the relief valve of 
Maine at the time of acceleration of a car, it, on the other hand, sets up the braking pressure force of a hydraulic motor 
by the comparatively low-pressure overload relief valve as other conventional techniques at the time of moderation of a 
car and a control valve is retumed to a center valve position. However, since the impact at the time of start and 
acceleration cannot be eased but it is always set as fixed relief ** by the overload relief valve in this case at the time of 
moderation, there is a problem that can continue the impact at the time of moderation and it cannot be eased in a fiiU 
speed region. 

[0009] This invention was made in view of the problem of the conventional technique mentioned above, and this 
invention can distinguish the run state of a car, and while covering the full speed region of a car and being able to set 
relief ** as adjustable, it aims at offering the oil pressure motorised circuit for transit of the activity car which enabled it 
to ease the impact at the time of moderation and acceleration effectively. 
[0010] 

[Means for Solving the Problem] The hydraulic pump which this invention is carried in a car in order to solve the 
technical problem mentioned above, and is driven by the prime mover. The hydraulic motor for transit which makes it 
run said car by connecting with this hydraulic pump and a tank through the main line of a pair, and carrying out the 
feeding and discarding of the pressure oil firom this hydraulic pump, The control valve which controls the flow rate and 
direction of a pressure oil by which are located between this hydraulic motor, and a hydraulic pump and a tank, and are 
established in the middle of said each main line, and feeding and discarding are carried out to this hydraulic motor. The 
actuation means for transit which carries out change-over actuation of this control valve according to a control input, 
and a control input detection means to detect the control input of this actuation means. When the pressure which is 
located between said hydraulic motors and control valves, is prepared in the middle of said each main line, and acts on 
said hydraulic motor exceeds a necessary set pressure The relief ****** means of the adjustable type which makes the 
excessive pressure at this time relieve, A speed detection means to detect the travel speed of said car, and a run state 
distinction means to distinguish the run state of said car based on the signal from said control input detection means at 
least, When it distinguishes that said car is slowing down with this run state distinction means The configuration which 
consists of a control signal output means to output the control signal for moderation to said relief ****** means is 
adopted so that the set pressure of said relief ****** means may be controlled to the pressure which was suitable based 
on the signal firom said speed detection means at the time of moderation. 

[001 1] Moreover, when it distinguishes that said car is accelerating with said run state distinction means, said control 
signal output means is good also as a configuration which outputs the control signal for acceleration to said relief 
****** means so that the set pressure of said relief ****** means may be controlled to the pressure which was suitable 
based on the signal fi-om said control input detection means at the time of acceleration. 

[0012] Furthermore, said control signal output means is good also as a configuration which controls the set pressure of 
said relief ****** means to the pressure which was suitable at the time of a halt, when it distinguishes that said car is 
stopping with said run state distinction means. 

[0013] On the other hand, said run state distinction means may distinguish the run state of said car based on the signal 
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from said control input detection mea^^^d the signal from said speed detection ^^is. 

[0014] Moreover, between said hydraSRnotors and control valves, it is located i^Se middle of the main line of said 
pair, the pressure detection means of a pair is established, and said run state distinction means is good also as a 
configuration which comes to distinguish the run state of said car based on the signal from this each pressure detection 
means, the signal from said control input detection means, and the signal from said speed detection means. 
[0015] And it is desirable for it to be located between said hydraulic motors and control valves in the middle of the main 
line of said pair, and to prepare a coimterbalance valve, and for it to be located between this counterbalance valve and a 
hydraulic motor, and to establish said relief ****** means in the middle of said each main line. 
[0016] In this case, what is necessary is to be located between said coimterbalance valves and hydrauHc motors, to 
arrange said relief ****** means between the main lines of said pair, and just to constitute from a high-pressure 
selection valve which chooses the pressure oil of the high-tension side among this each main line, and a relief valve of 
the set-pressure adjustable type which is prepared in the middle of a tank duct, and sets relief ** as adjustable with the 
control signal from said control signal output means which connects this high-pressure selection valve with a tank. 
[0017] Moreover, you may make it constitute from an overload relief valve of the pair which was located between said 
coimterbalance valves and hydraulic motors, and was arranged between the main lines of said pair in said relief ****** 
means, respectively, and a pressure control valve of the adjustable type which controls relief ** of each of this overload 
relief valve by the control signal from said control signal output means to adjustable. 
[0018] 

[Function] When it distinguishes that can distinguish the run state of a car at an early stage based on the control input of 
the actuation means for transit, and the car in the middle of transit is slowing down by the above-mentioned 
configuration As opposed to the car it is running with the energy corresponding to a travel speed since it can be set as 
relief ** at the time of the moderation according to the travel speed of tiiis car The braking pressure force corresponding 
to the energy at this time can be made to act on a hydraulic motor, and it can prevent certainly that the braking pressure 
force becomes excessive or becomes [ too little ]. 

[0019] Moreover, at the time of start of a car and acceleration, it can be set as relief ** which was suitable according to 
the control input of an actuation means at the time of acceleration, and can prevent the driving pressure force of acting 
on a hydraulic motor becoming excessive, or becoming [ too little ]. And it can be set as relief ** which was suitable at 
this at the time of a halt of a car, and a car can be held to a idle state. 
[0020] 

[Example] Hereafter, based on drawing 1 thru/or drawing 9 , as an oil pressure motorised circuit for transit of an activity 
car, the oil pressure motorised circuit for wheel moxmted hydraulic excavators is mentioned as an example, and the 
example of this invention is explained. 

[0021] Drawing 1 thru/or drawing 7 show the 1st example of this invention. 

[0022] 1 is carried in a car, the hydraulic pump of the variable-capacity mold by which a rotation drive is carried out by 
prime movers (not shown), such as an engine, is shown, and this hydraulic pxmip 1 absorbs the hydraulic oil in a tank 2, 
and makes a high-pressure oil (henceforth a pressure oil) breathe out in drawing. 3 shows the hydraulic motor for transit 
connected with the hydraulic pump 1 and the tank 2 through the main lines 4A and 4B of a pair, this hydraulic motor 3 
consists of a variable displacement oil hydraulic motor which has capacity variant part 3 A, and the output-shaft 3B is 
connected with the wheel (neither is illustrated) of the front back through the reducer etc. And this hydraulic motor 3 
rotates to the forward direction or hard flow, drives these wheels, and makes it run a car by carrying out the feeding and 
discarding of the pressure oil from a hydraulic pump 1 through main lines 4A and 4B. 

[0023] 5 — between a hydraulic motor 3, and hydraulic pumps 1 and tanks 2 — being located — main lines 4A and 43 — 
on the way — the control valve boiled and prepared is shown, and this control valve 5 has for example, constitutes the 
oil pressure pilot sections 5A and 5B of a pair by the oil pressure pilot type directional selecting valve of 4 port 3 
location — having — the below-mentioned pilot pressure Ps change-over location [ from center- valve-position (**) ] (**) 
— or (Ha) it is switched, and the flow rate of the pressure oil which carries out feeding and discarding to a hydraulic 
motor 3 according to the amount of strokes in case this control valve 5 is switched to change-over location (**) and (Ha) 
from center- valve-position (**) — controlling — change-over location (**) — change-over control of the hand of cut of a 
hydraulic motor 3 is carried out to the forward direction or hard flow by tiie side and the change-over location (Ha) side. 

[0024] The hydraulic pump for pilot pressure supply which drives 6 by the prime mover with said hydraulic pvimp 1, 7 
carries out change-over actuation of the control valve 5 at change-over location (**) and a side (Ha) according to the 
control input of transit pedal 7 A from center- valve-position (**). The reducing-valve mold pilot valve as an actuation 
means for transit to control a travel speed V is shown, the high-tension side is connected to a hydraulic pump 6, the low- 
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tension side is connected to a tank 2, ^kctively, and the output side is connectd^Bth the pilot line 8 for this pilot 
valve 7. And this pilot valve 7 is the ^^pressure Ps transit pedal 7A prepared in a driver's cabin (not shown) is 
interlocked with, and corresponding to the control input (the amount of treading in) of this transit pedal 7A. It supplies 
in a pilot line 8 from a hydraulic pximp 6. 

[0025] 9 shows the pre-go-astem change-over valve which makes change-over connection of the pilot line 8 at the pilot- 
Hne sections 8 A and 8B, this pre-go-astem change-over valve 9 is constituted by the directional selecting valve of 4 port 
3 location, and change-over actuation is carried out from a center valve position (N) by lever 9A for a change-over 
prepared in a driver's cabin in an advance location (F) or a go-astem location (R). Here, the pilot-line sections 8A and 
8B are pilot pressures Ps, when the pilot pressure Ps from a pilot valve 7 is made to act on oil pressure pilot section 5 A 
when it connects with the oil pressure pilot sections 5A and 5B of a control valve 5 and the pre-go-astem change-over 
valve 9 is switched to an advance location (F), and switched to a go-astem location (R). It is made to act on oil pressure 
pilot section 5B. 

[0026] The slow return valve as a governor valve which 10 was located between the pilot valve 7 and the pre-go-astem 
change-over valve 9, and was prepared in the middle of the pilot line 8 is shown, and when it extracts, it has lOA and 
treading-in actuation of transit pedal 7 A is canceled, this slow return valve 10 extracts that a control valve 5 returns to 
center-valve-position (b) at an early stage, and stops it by lOA. 

[0027] The counterbalance valve which 1 1 was located between the hydraulic motor 3 and the control valve 5, and was 
prepared in the middle of main lines 4A and 4B is shown, and when interlock, it switches to the driving pressure of 
advance or go-astem, a control valve 5 returns to center-valve-position (b) and driving pressure decreases, this 
counterbalance valve 1 1 is interlocked with this, returns to the location of illustration, and generates the braking 
pressure force of a hydraulic motor 3 in main-line 4 A or 4B. 

[0028] The shuttle valve as a high-pressure selection valve which 12 was located between the control valve 5 and the 
coxmterbalance valve 11, and was prepared between main-line 4A and 4B is shown. This shuttle valve 12 makes the 
capacity of a hydraulic motor 3 switched according to the driving pressure force at this time by the below-mentioned 
servo cylinder 14 by choosing the main lines 4A or 4B which serve as the high-tension side among main lines 4A and 
4B, for example, drawing the driving pressure force of a hydraulic motor 3 in the control duct 13. 
[0029] 14 shows the servo cylinder attached to the hydraulic motor 3, the tip of drive rod 14A is connected with 
capacity variant part 3A of a hydraulic motor 3, and this servo cylinder 14 carries out the **** drive of the capacity 
variant part 3 A of a hydraulic motor 3 according to the pressure from the control duct 13. And capacity variant part 3 A 
is always ****(ed) to a small capacity side, this servo cylinder 14 carries out high-speed rotation of the hydraulic motor 
3 with small torque, when the pressure from the control duct 13, i.e., the driving pressure force it is weak to motor 
******, exceeds place constant pressure, it ♦*** capacity variant part 3A to a large capacity side, and it carries out low- 
speed rotation of the hydraulic motor 3 with large torque. 

[0030] Generating of cavitation is prevented by showing the check valve for a makeup which 15 was located between 
the hydraulic motor 3 and the counterbalance valve 1 1, and was prepared between main-line 4A and 4B, and making the 
hydraulic oil in a tank 2 supply to main lines 4A or 4B, when this check valve 1 5 is connected with a tank 2 through the 
tank duct 1 6 and the inside of main-line 4 A or 4B serves as a negative pressure inclination at the time of braking of a 
hydraulic motor 3 etc. 

[0031] Other shuttle valves as a high-pressure selection valve which 17 was located between the hydraulic motor 3 and 
the counterbalance valve 11, and was prepared between main-line 4A and 4B are shown, and this shuttle valve 17 
chooses the main lines 4A or 4B which serve as the high-tension side between a hydraulic motor 3 and a counterbalance 
valve 1 1 among main lines 4A and 4B, and draws the pressure oil of the high-tension side in other tank ducts 1 8. And 
this tank duct 1 8 is connected to the tank 2 through said tank duct 16 in the location of the check valve 1 5 for a makeup. 
[0032] the relief valve of the set-pressure adjustable type from which 19 constitutes a relief ****** means with a shuttle 
valve 17 and the tank duct 18 ~ being shown — this relief valve 19 — the tank duct 18 — on the way — it is alike and 
prepares — having — electromagnetism — proportionality solenoid section 19A — the relief** Pr It is set as adjustable 
witii the property 20 shown in drawing^ as a continuous line, and the pressure of the pressure oil by which this relief 
valve 19 is led to the tank duct 18 through a shuttle valve 17 — electromagnetism — it has the composition of preventing 
excessive pressure acting on a hydraulic motor 3, by opening, when the relief set pressure by proportionality solenoid 
section 19A is exceeded, and making this pressure relieve to a tank 2 through the tank duct 16. 
[0033] Moreover, the relief valve of Maine which 21 was located between the hydraulic pump 1, the tank 2, and the 
control valve 5, and was established in the discharge side of this hydraulic pump 1 is shown, if the pressure of the 
pressure oil by which this relief valve 21 is breathed out from a hydraulic pump 1, for example, the driving pressure 
force of a hydraulic motor 3 etc., exceeds predetermined high-pressure level (relief set pressure), this pressure will be 
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relieved, and it prevents that excessiv^^ssure acts on a hydraulic pump 1 or hy^Mic-motor 3 grade. 
[0034] 22 is located between a controWln^e 5 and a counterbalance valve 11, cent^oints formed in the middle of, 
such as main lines 4A and 4B, are shown, and this center joint 22 is formed between the base carrier of a wheel mounted 
hydraulic excavator, and a revolving super-structure (neither is illustrated), and can be made to carry out the feeding and 
discarding of the pressure oil from a hydraulic piraip 1 to a hydraulic motor 3 also at the time of revolution of a 
revolving super-structure. That is, a hydraulic motor 3 and counterbalance-valve 1 1 grade are prepared in a base carrier, 
and hydraulic pumps 1 and 6, the control valve 5, and the pilot valve 7 grade are prepared in the revolving super- 
structure. 

[0035] The pressure sensor as a control input detection means which 23 was located between the pre-go-astem change- 
over valve 9 and the slow return valve 10, and was established in the middle of the pilot line 8 is shown, and this 
pressure sensor 23 is the pilot pressure Ps in a pilot line 8. It detects as a control input (the amount of treading in) of 
transit pedal 7A, and a detecting signal is outputted to the below-mentioned controller 27. 
[0036] The pressure sensor as a pressure detection means of a pair which 24A and 24B were located between the 
hydraulic motor 3 and the counterbalance valve 11, and was established in the middle of main lines 4A and 4B is 
shown, and these pressure sensors 24A and 24B are the pressures Pa and Pb in main-line 4A and 4B. It detects, 
respectively and the detecting signal is outputted to a controller 27. 

[0037] 25 shows the rotational frequency sensor as a speed detection means established near the output-shaft 3B of a 
hydraulic motor 3, and this rotational frequency sensor 25 detects the rotational frequency N of a hydraulic motor 3, and 
outputs the detecting signal to a controller 27. 

[0038] 26 shows the drain line of a hydraulic motor 3, it coimects with a tank 2 through a center joint 22 wifli the tank 
duct 16, and this drain line 26 makes the leakage oil (a part of pressure oil) generated with a hydraulic motor 3 discharge 
in a tank 2. 

[0039] ftirthermore, 27 shows the controller as a control unit which consists of a microcomputer etc., and the input side 
connects this controller 27 to pressure sensors 23, 24A, and 24B and rotational frequency sensor 25 grade — having — an 
output side - the electromagnetism of a relief valve 19 — it connects with proportionality solenoid section 19A etc. And 
the program shown in drawing 3 is stored in the store circuit, and this controller 27 performs relief oppression 
processing of a relief valve 19 etc. moreover — this — a controller — 27 — a store circuit --**** — the ~ a storage area ~ 
27 — A — inside — dr awin g 4 — inside — a continuous line — illustrating — a travel speed — calculation — a map — 
drawing 5 — inside — a continuous line — illustrating — a property — 28 — from — becoming — relief --****** — a map 
— drawing 6 — inside ~ a continuous line — illustrating — a property — 29 — from — becoming — relief — ****** — a 
map — a halt ~ the time — being suitable ~ relief - ** ~ the set point (not shown) — and — drawing 7 — inside - a 
continuous line — illustrating — a property — 30 — from — becoming — a current value — a conversion map — etc. etc. — 
storing — having —****. 

[0040] The relief ****** map which the travel-speed calculation map shown in drawing 4 is constituted here so that the 
travel speed V of a car may be calculated from the rotational frequency N of the hydraulic motor 3 detected by the 
rotational frequency sensor 25, and is shown in drawing 5 is relief ** Pr which was suitable based on the travel speed V 
of a car at the time of moderation. It is constituted so that it may calculate, moreover, pilot pressure Ps in the pilot line 8 
which detected the relief ****** map shown in drawing 6 with the pressure sensor 23 as a control input of transit pedal 
7 A from — relief ** Pr which was suitable at the time of acceleration of a car It is constituted. So that it may calculate 
each relief ** Pr according [ the current value conversion map shown in drawing 7 ] to drawing 5 and drawing 6 the 
control signal which changed into the current value and had this current value — the electromagnetism of a relief valve 
19, when it outputs to proportionality solenoid section 19A Relief ** Pr of this relief valve 19 It is constituted so that it 
may become the property shown in drawing 2 . 

[0041] The oil pressure motorised circuit for wheel mounted hydrauUc excavators by this example has a configuration 
like ****, and describes the actuation below. 

[0042] first, in rotating a hydraulic motor 3 normally in order to rotate a next wheel (wheel) in the advance direction and 
to advance a car before being prepared in the base carrier of a wheel mounted hydraulic excavator If the pre-go-astem 
change-over valve 9 is switched to an advance location (F) from a center valve position (N) and transit pedal 7A is 
broken in and operated Pilot pressure Ps according to the control input Oil pressure pilot section 5 A of a control valve 5 
is supplied through pilot-line section 8A of a pilot line 8 from a pilot valve 7. Change-over actuation of the pilot 
pressure Ps of strokes, i.e., the amount corresponding to the control input of transit pedal 7 A, is carried out from center- 
valve-position (b) at a change-over location (b) side, and the driving pressure force of a hydraulic motor 3 generates tiiis 
control valve 5 in main-line 4A. And this control valve 5 controls the flow rate of the pressure oil by which feeding and 
discarding are carried out to a hydraulic motor 3 from a hydraulic pump 1 according to the control input at this time, and 
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rotates a hydraulic motor 3 in the fonj^^direction at the rate according to the co^^ input of transit pedal 7 A. 
[0043] Moreover, if treading-in actuaWPbf transit pedal 7A is canceled, a pilot lu^ will be connected with a tank 2 
through a pilot valve 7. The pre-go-astem change-over valve 9 is the pilot pressure Ps supplied to oil pressure pilot 
section 5A of a control valve 5 since it was switched to the advance location (F). It is gradually discharged through 
drawing 1 OA of a slow return valve 10 at a tank 2 side. A control valve 5 returns to center- valve-position (b) from 
change-over location (b) gradually, and a counterbalance valve 1 1 is also interlocked with this and it returns to the 
location of illustration. When a pressure oil comes to be substantially confined between counterbalance valves 1 1 
between a hydraulic motor 3 and a control valve 5 in main-line 4A and 4B by this and a hydraulic motor 3 continues 
inertia rotation by it, the braking pressure force of a hydraulic motor 3 occurs in the main-line 4B side, and a hydraulic 
motor 3 stops gradually by wire drawing of a counterbalance valve 1 1 etc. 

[0044] However, when this braking pressure force becomes excessive pressure, since, as for a hand of cut, the high- 
pressure braking pressure force acts on the reverse sense to the hydraulic motor 3 which continues inertia rotation, an 
impact which slammed the brake in the whole drive circuit of a hydraulic motor 3 occurs, an operator will sense 
displeasure, or it will become the hindrance of operation, and driving stability etc. will fall. 

[0045] In this example, then, by performing relief oppression processing of a relief valve 19 like the after-mentioned by 
the controller 27 Relief** Pr which was suitable for the run state of a car in the relief set pressure of this relief valve 19 
It is set as adjustable. When the braking pressure force or the driving pressure force of acting on a hydraulic motor 3 
becomes excessive, a relief valve 19 is made to open. The excessive pressure at this time is made to relieve from a 
shuttle valve 17 to a tank 2 through the tank ducts 18 and 16, and it enables it to ease effectively that an impact occvirs at 
the time of start or acceleration etc. at the time of moderation of a car. 

[0046] In addition, when the pre-go-astem change-over valve 9 is switched to a go-astem location (R), according to the 
control input of transit pedal 7 A, a control valve 5 is switched to a change-over location (Ha) side from center- valve- 
position (**), the driving pressure force of a hydrauhc motor 3 occurs in the main-line 4B side, a hydraulic motor 3 
rotates to hard flow, and a base carrier (car) goes astern. And if actuation of transit pedal 7A is canceled, it will retum to 
center-valve-position (b) like the time of advance, the braking pressure force will occur in the main-line 4A side in this 
case, and a hydraulic motor 3 will stop a control valve 5 gradually. Moreover, when the pre-go-astem change-over valve 
9 is returned to the center valve position (N), regardless of actuation of transit pedal 7A, a control valve 5 is held at 
center-valve-position (b). 

[0047] Next, with reference to drawing 3 thru/or drawing 7 , relief oppression processing of the relief valve 19 by the 
controller 27 is explained. 

[0048] First, if processing actuation starts, while reading the rotational frequency N of a hydraulic motor 3 from the 
rotational frequency sensor 25 at step 1, they are pressure sensors 23, 24A, and 24B to the pilot pressure Ps, and 
pressures Pa and Pb. The acceleration-and-deceleration judging of a car is performed that it should move to read in and 
step 2, and the run state of a car should be distinguished. 

[0049] In this case, pilot pressure Ps detected with the pressure sensor 23 While decreasing, transit pedal 7A detaches 
and is operated, since the amount of pressure oils by which feeding and discarding are carried out to a hydraulic motor 3 
from a hydraulic pump 1 decreases by the control valve 5, it can distinguish, if a car is in a moderation condition at this 
time, and processing after step 3 mentioned later is performed. Moreover, actuation of transit pedal 7A is canceled and 
they are the pressures Pa and Pb in main-line 4 A and 4B. Since a car can be distinguished [ that it is under halt, and ] 
when it is equal substantially, or when the rotational frequency N of a hydraulic motor 3 serves as zero, step 8 
mentioned later is processed. Pilot pressure Ps detected with the pressure sensor 23 on the other hand While increasing, 
treading-in actuation of the transit pedal 7A is carried out, the control input of the time of a car departing or transit pedal 
7A becomes large, the flow rate of the pressure oil by which feeding and discarding are carried out to a hydraulic motor 
3 increases, and if a car is in an acceleration condition, since it can be distinguished, it processes step 9 mentioned later. 
[0050] And it is based on the travel speed V of a car from the relief ****** map of the property 28 which calculates the 
travel speed V of a car based on said rotational frequency N from the travel-speed map shown in drawing 4 as a 
continuous line by step 3, moves to step 4, and is shown in drawing 5 as a continuous line when it distinguishes that a 
car is slowing down at step 2, and is relief ** Pr at the time of moderation. It calculates. 

[0051] next — step 5 ~ relief** Pr at this time the control signal for moderation which changes into a current value with 
the current value conversion map of the property 30 shown in cfrawing 7 as a continuous line, moves to step 6, and 
corresponds to this current value — the electromagnetism of a relief valve 19 — relief ** Pr corresponding to [ by 
outputting to proportionality solenoid section 19A ] the travel speed V at this time in the relief set pressure of a relief 
valve 19 It controls to become and a retum is carried out at step 7. 

[0052] moreover, when it distinguishes that a car is stopping at step 2 Relief ** Pr which was suitable at the time of a 



http://www4.ipdl.ndpi.go.jp/cgi-bin/tran_web_jcgi_jejje 



10/22/2004 



Page 7 of 9 

halt from the set point which moved tj^^P 8 and has been beforehand set up in s^^^e area 27A It calculates. It is 
relief ** Pr at this time at step 5. It clulill^s into a current value with the current wrae conversion map shown in 
dr awing 7 . the control signal for the time of a halt which moves to step 6 and corresponds to this current value ~ the 
electromagnetism of a relief valve 19 — relief** Pr to which the relief set pressure of a relief valve 19 was suitable by 
outputting to proportionality solenoid section 19A at the time of a halt It controls to become. 

[0053] furthermore, when it distinguishes that a car is accelerating at step 2 Pilot pressure Ps at the relief ****** map 
which moves to step 9 and is shown in drawing 6 to this time Relief ** Pr which was based and was suitable at the time 
of acceleration It calculates. It is relief ** Pr at this time at step 5. It changes into a current value with the current value 
conversion map shown in drawing 7 . the control signal for acceleration which moves to step 6 and corresponds to this 
current value — the electromagnetism of a relief valve 19 — relief ** Pr to which the relief set pressure of a relief valve 
19 was suitable for the acceleration condition at this time by ou^utting to proportionality solenoid section 19A It 
controls to become. 

[0054] pilot pressure [ according to this example in this way ] Ps corresponding to the control input of transit pedal 7 A 
etc. — whether it is based and a car is slowing down When it distinguishes [ that it can distinguish certainly and is under 
moderation and / start and ] whether it is under halt, or it is under acceleration Relief ** Pr corresponding to the travel 
speed V at this time for the relief set pressure of a relief valve 19 By controlling To the car it is running with the 
momentum or kinetic energy corresponding to a travel speed V, the braking pressure force according to the momentum 
or kinetic energy at this time can be made to act on a hydraulic motor 3, and it can prevent certainly that the braking 
pressure force becomes excessive or becomes [ too little ]. 

[0055] Moreover, relief** Pr which was suitable at the time of a halt which set up the relief set pressure of a relief 
valve 19 beforehand when it distinguished that a car is stopping It can control and a car can be held to a idle state. And 
at the time of start of a car and acceleration, it is the pilot pressvire Ps at this time about the relief set pressure of a relief 
valve 19. Corresponding start and relief ** Pr which was suitable at the time of acceleration It can set up, when the 
driving pressure force of acting on a hydraulic motor 3 becomes excessive, a relief valve 19 can be made to be able to 
open, and the excessive pressure at this time can be made to relieve to a tank 2 through the tank ducts 18 and 16. 
[0056] therefore, rehef ** Pr corresponding to [ at this example / to the time of sudden start and sudden acceleration 
etc. ] tiie control input of transit pedal 7A for the driving pressure force of a hydraulic motor 3 up to ~ it is controllable 
to decompress certainly, and while being able to prevent effectively that an impact generates a car with a hydraulic 
motor 3 when carrying out sudden acceleration, sudden start and, start, acceleration, etc. can be smoothly performed by 
actuation of transit pedal 7A. 

[0057] Moreover, it is rehef ** Pr in the full speed region of a car ranging from [ while being able to prevent effectively 
that an impact which the braking pressure force according to the kinetic energy of a car can be made to act on a 
hydraulic motor 3, and slammed the brake at the time of sudden moderation etc. occurs at the time of moderation of a 
car ] the low speed to a high speed. It can be set as adjustable and various effectiveness — driving stability and safety 
can be improved — is done so. 

[0058] Drawing 8 the 2nd example of this invention being shown, giving the same sign to the component same in this 
example as said 1st example, and omitting the explanation next, the description of this example When the pressure 
which acts on a hydraulic motor 3 exceeds a necessary set pressure, the relief ****** means of the adjustable type 
which makes the excessive pressure at this time relieve The overload relief valves 3 1 A and 3 IB of the pair which was 
located between the coxmterbalance valve 1 1 and the hydraulic motor 3, and was arranged between main-line 4 A of a 
pair, and 4B, respectively. The shuttle valve 33 as a high-pressure selection valve which is prepared between pilot-Une 
32A of these overload relief valves 31 A and 3 IB, and 32B, and chooses the high-tension side among these pilot lines 
32A and 32B, It is prepared in the middle of other drain lines 34 which connect this shuttle valve 33 to the drain line 26 
of a hydraulic motor 3. Relief** Pr of the overload relief valves 31 A and 3 IB It is in having constituted from a pressure 
control valve 36 of the adjustable type controlled by the control signal from a controller 35 to adjustable. 
[0059] although a controller 35 is constituted here almost like the controller 27 stated in said 1st example and the map 
shown in drawing.4 thru/or drawing_7 and the almost same map are stored in the storage area 35 A — this controller 35 ~ 
the electromagnetism of a pressiare control valve 36 — the current value of the control signal outputted to proportionality 
solenoid section 36A is small set up corresponding to the pressure which acts on a pressure control valve 36. Moreover, 
while the overload relief valves 3 1 A and 3 IB are connected to main lines 4 A and 4B by the tip side of this duct 37 
through the check valve 1 5 for a makeup by connecting an outflow side to the end face side of a duct 37 between a 
counterbalance valve 1 1 and a hydraulic motor 3, it connects also with the tank duct 16. 

[0060] And the overload relief valves 31 A and 3 IB are always held at a clausilium condition by the pressure control 
valve 36 located in the middle of a drain line 34. Each relief ** Pr to which the driving pressure force or the braking 
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pressure force of acting on a hydrauli^^tor 3 was suitable at the time of moderi^fcor a halt at the time of start of a 
car and acceleration When it exceeds ^Kn a pressure control valve 36 opens by ffi^ilot pressure generated in a drain 
line 34 Either of the overload relief valves 31A and 31B is interlocked with this, opens, and makes the excessive 
pressure at this time relieve among main lines 4A and 4B through a duct 37 and the check valve 15 for a makeup in 
main-line 4A of the low-tension side, or 4B. 

[0061] Although this example constituted in this way can also acquire the almost same operation effectiveness as said 
1st example Relief** Pr of the overload relief valves 31 A and 31B of the pair which was especially located between the 
coimterbalance valve 1 1 and the hydraulic motor 3 by this example, and was arranged between main-line 4A of a pair, 
and 4B, respectively It controls by the pressure control valve 36 to adjustable with the control signal from a controller 
35. This pressure control valve 36 The inside of the pilot lines 32A and 32B of the overload relief valves 3 1 A and 3 IB, 
After considering as the configuration which prepares the high-tension side in the middle of other drain lines 34 
connected to the drain line 26 of a hydraulic motor 3 through a shuttle valve 33 the pressure which acts on a pressure 
control valve 36 as compared with the pressure which acts on the overload relief valves 3 1 A and 3 IB is fallen sharply - 
it can make - this pressure control valve 36 — electromagnetism - with proportionality solenoid section 36A, it can 
miniaturize and a cost cut can be aimed at. 

[0062] Drawing9 this example as the 3rd example of this invention being shown, giving the same sign to the same 
component as said 1st example, and omitting the explanation next, the description of this example When the pressure 
which acts on a hydraulic motor 3 exceeds a necessary set pressure, the relief ****** means of the adjustable type 
which makes the excessive pressure at this time relieve The by-pass lines 41 A and 41 B of the pair which was located 
between the counterbalance valve 1 1 and the hydraulic motor 3, and was connected between main-line 4A of a pair, and 
4B, respectively. It is prepared in the middle of these by-pass lines 41 A and 41B, respectively, and is relief ** Pr by the 
control signal from a controller 42. It is in having constituted from relief valves 43 A and 43B of the set-pressure 
adjustable type of the pair controlled to adjustable. 

[0063] although a controller 42 is constituted here almost like the controller 27 stated in said 1st example and the map 
shown in drawing_4 thru/or drawing 7 and the almost same map are stored in the storage area 42 A - this controller 42 ~ 
the electromagnetism of relief valves 43 A and 43B — it has composition which outputs the object for moderation, the 
object for acceleration, or the control signal for a halt to the proportionality solenoid sections 44A and 44B, 
respectively. 

[0064] Moreover, it has guaranteed that by-pass hnes 41 A and 41 B prevent that between main-line 4A and 4B is open 
for free passage through by-pass lines 41 A and 41B by always holding the relief valves 43A and 43B located in the 
middle at a clausilium condition, and the driving pressxire force or braking pressure force of a hydraulic motor 3 
generates them in main-line 4A and 4B. And each relief ** Pr to which the driving pressure force or the braking 
pressure force of acting on a hydraulic motor 3 was suitable at the time of moderation or a halt at the time of start of a 
car and acceleration When it exceeds, the excessive pressxire at this time is made to relieve among main lines 4A and 4B 
in main-line 4A of the low-tension side, or 4B, when either of the relief valves 43A and 43B opens in the middle of by- 
pass lines 41 A and 4 IB. 

[0065] Although this example constituted in this way can also acquire the almost same operation effectiveness as said 
1st example Since it was especially located between the counterbalance valve 1 1 and the hydraulic motor 3 by this 
example and relief valves 43A and 43B were arranged through by-pass lines 41 A and 41B, respectively between main- 
line 4A of a pair, and 4B The shuttle- valve 17 grade used in said 1st example can be made unnecessary, and a hydraulic 
circuit can be simplified. 

[0066] Moreover, controllers 42 are the pressures Pa and Pb in main-line 4A and 4B from pressure sensors 24A and 
24B. Read in, these pressures Pa and Pb What is necessary is to output a control signal to the proportionality solenoid 
sections 44A and 44B altematively, and just to make, being based — the electromagnetism of relief valves 43 A and 43B 
— In this case, pressures Pa and Pb It is the pressure Pa in main-line 4A inside. When high, a control signal is outputted 
to relief- valve 43 A, and it is the pressure Pb in main-line 4B. By outputting a control signal to relief-valve 43B, when 
high Each relief ** Pr which was [ in the driving pressure force or the braking pressure force of acting on a hydraulic 
motor 3 ] suitable at the time of moderation or a halt at the time of start of a car and acceleration It can stop below and 
driving stability and safety can be improved effectively, 

[0067] In addition, said each example shows the example of a run state distinction means by which step 2 is the 
requirements for a configuration of this invention among the programs shown in drawing 3 , step 3 shows the example 
of a speed detection means in it, and step 4 - step 9 show the example of a control signal output means in it. 
[0068] moreover, pilot pressure Ps detected with the pressure sensor 23 in said each example etc., although stated as 
what is based and distinguishes the run state of a car If the signal from the pre-go-astem change-over valve 9 is read at 
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step 1 which changes to this and is sh^^in drawing .3 , in the condition that the ^B^o-astem change-over valve 9 is 
switched to the advance location (F), ^Kxample Pressure Pa in main-line 4A among main lines 4A and 4B Pressure Pb 
in main-line 4B It can distinguish, if a car is in an acceleration condition when high, and it is the pressure Pb in main- 
line 4B. It can distinguish, if it is in a moderation condition when higher than the pressure Pa in main-line 4A. 
Moreover, it is the pressure Pa in main-hne 4A in the condition that can distinguish the time of acceleration and the pre- 
go-astem change-over valve 9 is switched to the center valve position (N) at the time of moderation of a car, ahnost like 
[ also when the pre-go-astem change-over valve 9 is switched to the go-astem location (R) ] this. Pressure Pb in main- 
line 4B It can distinguish that a car is stopping, when equal. 

[0069] In said each example, furthermore, in storage area 27A (35A, 42A) of a controller 27 (35 42) Although stated as 
what stores the relief ****** map which consists of a property 29 illustrated as the continuous line in the relief ****** 
map which consists of a property 28 illustrated as the continuous line in drawing_5 , and drawing 6 It changes to this and 
you may make it store a relief ****** map with the properties 28A and 29A as shown by the dotted line in drawing _5 
and drawing 6 in storage area 27A (35A, 42A), respectively. 

[0070] on the other hand - said each example - relief** Pr of a relief valve 19 (31 A, 3 IB, 43A, 43B) 
electromagnetism, although stated as what is set as adjustable with the property 20 shown in drawing 2 as a continuous 
line by proportionality solenoid section 19A (36A, 44A, 44B) property 20A shown by the dotted line in drawing 2 
which changes to this and serves as a reverse property in a property 20 - having - a rehef valve 19 (31 A and 31B -) 
Relief** Pr of 43 A and 43B When you may make it set it as adjustable and a disconnection fault etc. occurs in this 
case, it is relief** Pr of a relief valve 19 (31 A, 3 IB, 43 A, 43B). It can hold to the maximum high pressure and a failsafe 
function can be given. Moreover, what is necessary is just to consider as the configuration which stores the current value 
conversion map which consists of property 30A shown by the dotted Une in drawingj in this case in storage area 27A 
(35A, 42A). 
[0071] 

[Effect of the Invention] The relief ****** means of the adjustable type which according to this invention it is located 
[ typ^ ] between a hydraulic motor and a control valve, and makes excessive pressure relieve in the middle of each main 
line as explained in fidl detail above is established. When it distinguishes at least that it is the run state of a car at the 
moderation time based on the signal from the control input detection means for transit Since the control signal for 
moderation was outputted to the relief ****** means and the set pressure of this relief ****** means was considered as 
the configuration controlled to the pressure which was suitable based on the signal from a speed detection means at the 
time of moderation Based on the control input of the actuation means for transit, the run state of a car can be 
distinguished at an early stage, and when it distinguishes that the car in the middle of transit is slowing down, it can be 
set as relief** at the time of the moderation according to the travel speed of this car. And to the car it is running with 
the energy corresponding to a travel speed, the braking pressure force corresponding to the energy at this time can be 
made to act on a hydraulic motor, and it can prevent certainly that the braking pressure force becomes excessive or 
becomes [ too little ]. 

[0072] Moreover, at the time of start of a car and acceleration, it can be set as relief ** which was suitable according to 
the control input of said actuation means at the time of acceleration, and can prevent the driving pressure force of acting 
on a hydraulic motor becoming excessive, or becoming [ too little ]. And it can be set as relief ** which was suitable at 
this at the time of a halt of a car, and a car can be held to a idle state. 

[0073] Therefore, various effectiveness — the full speed region of a car can be covered, relief ** can be set as 
adjustable, the impact at the time of moderation and acceleration can be eased upwards effectively, and driving stability 
and safety can be raised certainly — is done so. 
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U/ci^ttC. lulBy y->'IEi$S*ScDS:SII«:#±B# 

50 [0013] 0^^iB^^T4xmlJSlJ*©«. MiBJifei^ 



[ 0 0 2 7 ] 1 1 ^^fiE-^:--^ 3 <b$iJiaJ^ 5 cbCDPBlCCtt 

If 88 4 A * » 4 B F»i ^ ^ ^ 5 ii^ -6 o 
[0 02 8] I 2UmWftbtiJ0>'^^^'y>:^^l I 
t<Dm(iC^S:LX^m^4 A. 4 BfS^cm^ htitcmB 

£^SS4A. 4B<D^^. ]gffWJiJ^j:^^^SS4 A^/c 
«4B^illRL. mtfrSli'^--^3(D|gi6JE:^^^$iJiSi 
3rt«:«<CiCCcfc0v ^^<Z>1^-d<5>y >:S^1 
4^ttff^--^ 3<DSS^C<D<b€r(0|g«llE:t?tCjSDT 

[0 02 9] 1 4«ffiE^-^3tc{^S$n/c1f->j<'V 

y>y*:^i/. K-t^-5^<vy>yl 4«ig«6D-^ Ki 4 

A<D5^5j^^fftIi^-- ^ 3 (DSSnJ^^|53 ACCiS^^n. 

$ijSplfSS 1 3 3&^e><Dff;^cci£;Drraffi't-:$? 3<dSSpJ 
^3A%««£|giai^^o -euT. Kif-^vu>^i 

4«^a"5JS!SB3A^:^B$ti/h^affiijCcMKLr. rSIE 
^-3?3^>'hh;b^5?-c]gjSliliK^i±. mmm^i 3f)^h 

<t ^ CC^a pJ^SP 3 A ^ ASSMtCffiS O . ffiffi-^t 

[0 03 0] 1 5CittEE^-^3 <?::^'^>:$?^^'^>:^^ 
1 1 i(7)ra10C{4gUT±^SS4 A. 4BFBltC^C:f6n/c 

di 3 (DSfJffil^^ tCi^K 4 A ^ 4 B Ml^ <t 

^j:€>i. ^>^2|^(D{lFiijffl*3Elf8g4A^/cti4BCC 

[0 03 1 ] 1 7«ttJI^-^3 i:^»^>^^^'^>X^ 
1 1 <i:<3!:)FBltc{4gori«Sg4A. 4 BrBl^C^C:^ 6n/c 

^17tii«S84A. 4B<D^io. i^S.'^-^S ttj^ 
1 i<^>rar^ffiM<i:>S:^i^SS4A* 
/cti4B^ii!/^b. lSEffliJ<DEtt^ffeCD^>^7©SSl 8 
rtiC^<„ -eur. iS^?>^^881 8«y ^^T -:'::?*^ 

[0 03 2] \ Qittzy^ hJ[^^\ 7^<i:Z/^>^mSl 
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h;b^l 7*/M.r^>i^^8gl 8JC#7&^n^EEtt(DEE 
10 [0 03 3] 3f/c. 2 n^ttJEJi<>:7'l. t$?>^2<b$fj 

-^5? 3(omW}K:f3mtfim^(DiSKi-^j\y ( y y-:7s^ 

[0 03 4] 2 2^i$^J®I^5i;^•^>l5?y^'^>X^l 1 
<!:CDffltC{iSOri^8S4A. 4 B^C[>^it>(CStt6tl 

•rn«>0^-i±-r) t<om(>cm^if^ti. ±^mmi^<Dmm 

1. 6. $fJ^aJ^5*5J:yf^^•-f U^; h^7^«±g|5fiSEltt 
[0 03 5 ] 2 3«Huf^^^9i;?^0-y:$'->^ 

30 -fe>1f 2 3 6^>^^•'<D h*gK8 CZ hEEPs ^ 

^tf-^^;U7ACr>gSlf't« (SiZ^;?*^S) iLT^^aU. ^ 

[0036] 24A. 2 4B«ffliI*-:S?3<!:;0'i7>^ 
^^'^>X^1 1 <bCDraK:fl[aLr^^SS4 A. 4B<Dii 
*0C^l:r6ti/c— *fcDIE^^ffi^©i UX(DBE^'^>V 
KIE:^|-fe>1^2 4A. 2 4B»^^8S4A. 4 

Brt<Dffi:t?Pa , Pb ^-en-ent^ao. ^o^*tHm■^ 

;S:=i>hP-"^2 7k:m:t?'r^o 

[0 03 7 ] 25 ^fflffi-t- ^ 3 CDffl:tl# 3 BiS^iC^ 

^<D^mm'^^:=i>hti-y2 7(^m^r^o 

[0 03 8] 2 eiittJE^-^SCDKU-V^SS^iSL. 
igKU>«SS2 6«^>ti7ttg81 6iftCC'fe>d?t?3 
> h 2 2^/M^r^>^2Ccg^$n. ttll^--^3t: 

[0039] 27t*v-<^ari>f 
50 P ^ 2 7 ti^OA;^W3&51E:tH2 2 3, 2 4 A . 2 
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^I^^n. ±^8S4A. 4B\^(DEJlPa , Pb f)^^m 

fl^^c:^L<&orc^€)i€r. S/ctifflJE"t-t5?3coiPlK 

JE:^!-fe>1t2 3-C*IWL'/c>'^•-Y^ hEPs 7&^itJin 

2 scow -yfiM^-^ :7•7^>:»6mM<D^^fiiJ^v^cs 

[0 05 1 ] ^j>ccc. y^r'yy*5X{tcoy^^<ovv-y 
ffp r *0 7 cc^-c^T^^ 3 0 (Dmmmm^^ y y 

^jvu-y KSPi 9 A^cffl:^j-rec<t(cj:o. vv-y 

2 7 AF*9«:S5£Uri^SS^ffi3!^6^?±B#^Cj3iU/cU U 

EEP r ^0 7 iC^r^SSfii^^^ :^'CCcfc 0 mSfeffiCC^ 

fflcD^iJiSiM-^^ t; -:7^ 1 9 (O'^itmv u ^ K^s 
1 9 A«:tB:t|-r'5C<ttc<l:0. y 'J-:?^! 90'; 
:7SSff3&^<?±B#«:® U/c y i; - :7JE P r i Aj: ^ J: ^ tc 

[0 0 5 3] ^6CC. T.'rvy'^X^Wit'^M&^X^^ 
>'*5T'CC[)i^©V ^y—y^Pr ^S7CC7i^-rii?J£ffi^ 

<Dmmimv\yy^ hsbi 9Atcad:^-r^ciccj:o. 

[0 054] LX. ^^Jfet^il^cfcnti. ^^f^^'^l- 
7 A<DSfe^'PSCC>f^fi>-r'2»'^'^C2 hEPs ^^B"^'^:^ 50 
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m^x^^ib^^fm^^ms^ix^ . mm^xi^^t-m^i u 
ji^^-^h^xm.noxi.>^m-M(fCMLx. c(dl^<o 

-^^i^cV^m^'^^^tt^x^. :i!JlfrE*J&?ii:?^itj:r> 

[005 5] ^/c. «m^#±*t?*^i*lJ«lJU/ci# 

liCkt^ y y-:7^1 9CDU »;-:7^SE^^i?)^^UT 

0 o-y^i9<DV')-yWL^!&^c<o^^(o 
j^^u-j hEPs ccMiE-r ^^ii. tt]3i8#^cjib/cy y 
-^'EPr cc^srfr. ttE*-^3«:fpffl-r^lgS{iE 
:t?*sjS::^<bJtc-:>/ci*tcy o-y^i Q^m^^^x. 

CO<b^Oit*JE^^>^^5§l 8. 1 S^irt'L/rd?^ 
^2-Ni y y-:7$i^-&ci3&5-c#^o 
[0056] se-or^ijufem^. ^Jtinii^^ 
^ffiE^ - ^ 3 (DfgftE:^ ^^^f --^ ^^t- 7 A cD»j'ta 

>(*ir>L/cy y-:7EPr ^xmm^icms.r^^'yt^^m 
^mmtf^mLr ^ (D^nmm^ mitx ^^^^ 

^C. Jfnit^^^?f-^^-^^7 ACDfilfg-rXA-XCC 

[0057] ^/c. igMCD^ii^^ff. *MC[>ai«lx4^ 
ji/^*- ^ );£; D /cf littE:^? ^ fflE^ - ^ 3 f^ffi ^ i± s c 

i}m^t^<D^wmf^^Vi±x^htmc. 
swiM-^mMcD^ig^-c y y-:7EPr ^pj^cc^^ 
x^. w^^'m.m>^'^^^±.xi hm. m^om^ 

[0 0 5 8 ] ^X^C, S 8 ^i^^H^cD^ 2 (D^ife^a^^ 

CDSSE^Sx/ci^CC. C<D<!:*(Dia*jE?:y y-:7 
Si^-SpJ^^oy y-:7E^S#IS?:> :^'i7>^>'^'^> 
y^n 1 1 ifflE^-t$? 3 ^©fffl^fiSLr— *fc:>i^ss 

4 A. 4 BPal^C-en-enie^^n/c— ^^CD:t-^^'CI- K 
yy-:7^3 1A. 3 IBL. n^^-^f^u-YO 0-y 
^3 1 A, 3 1 B<D^^*-/CI h«SS3 2A. 3 2 BPhI^C 
m-fhtl. sS^nVP-:' hlfgS3 2 A. 3 2 30^-^. 
EfM^il!R-rS]SEiliR^<t L-C(D>'i' h;b^3 3<h. 
igv'i' h;U^3 3^ffiE^-*^3C0FU>^SS2 6CC^ 
^*rsfte<7)FU>lfK3 4<D3i*cc^i:f6n. 3^->'^'a 

-Fyy->'^31A. 3 1 BCDy y-:7EPr 
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^mm'r^i><Dtux^^tcij^. cti(>cm^x. msec 
^tc-rna. m^^mmmm^^9^mmtiLm (f) tc 

^SS4ArtCDffi:t?Pa ;&5i^SS4 Bl^(DJI;^Pb J:0 4> 

8g4BrtOJE*jPb :d5i«!S4Art(DjI:t?Paj:0fciS 

^Jfe^ 9 d^f^fitg ( R ) cc^^jf^ A 6 ^ i t 10 

fuf^ii^^^9 35^*i3z{4a (N) cc^j^A^nxc^ 
-2>t^^.'C. ^^gg4 Artt^IE^Pa <himSS4BF*iCOJE 
P b <b 3^^^ U C ^ i ^ CC«mM:;&5^f ih^r * ^ <t ^^JSUr* 

[0 06 9 ] ?6Cc. miE^mmr^fit. ziyhu-'y 
2 7 (3 5. 4 2) (DimJ^Vr 27 A (3 5 A. 4 2 

A) WtC. SStptcH^-C^tl^b/ciRFtta 8:^63^^:^ U 
V-y -.^ J: 0^ S 6 tfj ^H^^CM^ b /ci^f* 

r^'?rj:^i^2SA, 2 9 A^*>o/c y y-:7|ESS-7 
•;':7'^-etl^*liatgJ-yT2 7 A (3 5 A, 42A)rt 

(31A. 3 1 B. 43A. 4 3 B) <OVV BlP r 
^mMtb^^VU-^^ FpPI 9A (3 6 A. 4 4 A. 4 4 

B ) «:<fc 0 0 2 (tcm^-r^TTir^^ 2o^i>-:> x-^mcm. 

i; tj^y^i g (31 A. 318. 43A. 4 3B) (D 
(31A. 3 18. 43A. 4 3 B ) © U »J -:7EEP r 

^M'mK^^^i^x^ . y ^ ^ jv-^-ymm^-^^^c t 
(35A. 4 2A) rtcctsiwr^w^i-rntfJ:^^. 

[007 1 ] 

[^ejcD^A:^] jy±l^2L/ca02ls:|%?acCcfctxt*. ttJE 40 
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[ 0 0 7 2 ] S/c. mMCD^itBf-^^ttilB^Cc^i, Miej* 

[0 0 7 3 ]££oT. mpCD^ilJS^CCMor 'J y-:7 

[0 1] ^m^com 1 <D^SS0flK:J:'S^^>f-;u^ttffit^ 
3 -^.^bfflcottJE^- ^IgftlBlK^^'r ?ftBElp|8S0-t?^ 

[02] HitpcDU v-ymc^^v v-yKtmmtt 

[03] ::i>hu-^(c^^vv-y^<ovv-ymu 
[04] r2> hn^-^oiEttxyTrttctSJWSn/c^tf 

EE©^-^ y y'<DmMmx$>^o 
[06] n> hD-^cDfE^.xy rrtcc*ss^$n/cffeo 
»; V -y KW^^ V y'<Dnmmx$>^o 

[0 7] =i>hD-'^cr)fettxyTF^«:#S^$n/c^ag 

^> y^(DmMmx^^^ 
[08] m2cD»ffe^ccj:^^h>('-;uS;iSlEV3-<JUffl 

[0 9] m3o:>mmm(^<}:^yi-^^-)i^EEi^3^)\ym 

[W-^OSi?B] 

1 mK^^>y 

2 

3 ttH^-a? 
4 A. 4B-ilfS8 
5 ftfJiS^ 

7 ^S-f P':^ (S^f^^^) 

7 A ^n^^Ji^ 

8 ^N'-r P h^Sg 

9 m'immim 

1 1 :^'i7>!$?>'A'^>X^ 
16.18 ^>i7^8S 

17 S^i- h;b^ (]SEEiiiR^) 

19. 4 3 A. 43B 'J V -y^ ( VV -y^^M^ 
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